Progress in medicine hinges on the successful translation of basic science discoveries into new medical devices, diagnostics, and therapeutics. "Technology transfer" is the process by which new innovations flow from the basic research bench to commercial entities and then to public use. In academic institutions, intellectual property rights do not usually fall automatically to the individual inventor per se, but most often are the property of the institution.
Morrison was able to obtain a legal injunction to prevent Moat from selling a medicine that was made using the company's secret recipe (6, 7) .
Patent law, on the other hand, grew out of ancient systems that granted exclusive privileges or monopolies for enterprises. Monopoly grants are at least as old as ancient Egypt. In contrast with trade secret laws, which applied to knowledge, monopolies applied to trade and manufacturing, and were often owned by the government (e.g., the "king"). Licenses developed as means of extending monopoly rights to exclusive groups, either as a reward for service (a "royal favor") or in return for compensation to the crown ("royalties"). Patents evolved as a way for an inventor to deny others the right to take advantage of their invention, by denying them the right to manufacture the invention or to license it. This motivated the inventor to share his or her invention with society without fear.
Before World War II, almost all R&D in the United States was conducted in federal facilities by federal employees. Government policy generally made all patents from such work available to the general public in order to encourage product development (8) because the public had paid for the research through taxes. Following the war, the United States federal government remained the single largest source of funding for R&D in all market sectors in the country (8) . In the face of a rapid growth in technological advancements, the government increasingly relied on contractors in the form of private companies, universities, and nonprofit organizations for such R&D work, particularly in the areas of defense and health care (9) . The use of government facilities to carry out R&D dramatically declined, but the government nevertheless remained a huge contributor to R&D through federal research grants, salaries, and other contributions. ing an invention (and whether the university will claim title to it), the TTO will determine whether an invention can likely be patented or copyrighted.
INTELLECTUAL PROPERTY RIGHTS:
TRADE SECRETS, PATENTS, AND COPYRIGHTS TRADE SECRETS. In the course of a business, information, innovations, or processes may be developed that the owner keeps confidential and that give the business competitive advantage in the marketplacea "trade secret." The owner is not required to have a patent to acquire property rights over information that is thus deemed to hold "independent economic value" (5) . The holding of intellectual rights to such information and processes depends instead on the care the owner takes in protecting the information, W h a t i n n o v a t i o n s q u a l i f y f o r a p a t e n t ? In the United States, patents can be issued for any "new and useful process, machine, manufacture, or composition of matter, or any new and useful improvement thereof" (25) , with the exception that the Atomic Energy Act of 1954 excludes inventions useful solely for the utilization of nuclear material or atomic energy in an atomic weapon (26). In order to qualify for a patent, an innovation must be useful, novel, and non-obvious. Usefulness. It is key that an invention be "useful,"
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meaning that there is a useful purpose and that the invention is operational. If a machine does not perform its stated and intended purpose, it will not be issued a patent. A patent also cannot be issued for an idea or suggestion, and a complete description of the object or machine for which a patent is sought will be required. A patent is, in fact, a teaching document; in exchange for the government granting exclusive rights to the patent owner(s), they are expected to provide a full description and instruction to the public regarding the purpose of technology and how to build it. The description must be in sufficient detail that a person skilled in the art could build the innovation and produce at least 1 of the results claimed for it. The patent applicant need not have actually built or produced a marketable product, however.
Patent law excludes the issuance of a patent for a law of nature, physical phenomena, and other The inventor is a student at the university, but not employed by the university, and did not receive any direct support from the university regarding the invention. The inventor is an employee, but the invention was developed entirely on the employee's own time, did not involve the use of any university resources, and the invention is not related to university business, or to any actual or demonstrably anticipated research or development.
abstract concepts. Furthermore, in order for an invention to be patentable, it must be novel and non-obvious. Novelty. To meet the novelty requirement, an invention cannot have been previously invented, have a patent application already filed, or be known to others or otherwise available to the public anywhere in the world. This means that the invention cannot have been described in a printed publication, be in public use, be on sale, be on public display, or otherwise be available to the public before the effective application filing date. It is critical for academic researchers to appreciate that, according to the United States Patent and Trademark Office (USPTO), "otherwise available to the public" includes types of disclosures such as "an oral presentation at a scientific meeting, a demonstration at a trade show, a lecture or speech, a statement made on a radio talk show, a YouTube TM video, or a website or other online material" (27) . Any of these activities before filing a patent application destroys the "novelty" Information Act (20, 28) . However, the majority of grants do offer confidentiality so that merely applying to them isn't treated as a noveltydestroying public disclosure by TTOs.
In the United States, a researcher has a 12-month grace period to present a patent application after such a disclosure. Other countries are less generous.
In Japan, the grace period is 6 months. In Europe, there is no grace period. 
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Patents and Copyrights The company holding patent can obtain an automatic 30-month stay of FDA approval for generic equivalents by simply filing a lawsuit for copyright infringement (38) .
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Van Norman and Eisenkot Table 3 . Most importantly, before 1976, copyright protection only applied to published work that had a notice of copyright attached. With the new act, these requirements were abolished, and copyright applies to any work that is "fixed in a tangible medium of expression, whether or not they have been published" (41) . Thus, any creative work covered by the copyright act is automatically the copyrighted property of its creator unless it was work made for hire.
The copyright act explicitly does not protect ideas, procedures, processes systems, methods of operation, concepts principles, or discoveries, "regardless of the medium in which they are described, explained, illustrated or embodied in such work" (42).
Copyright holders have exclusive rights to reproduce the work, create derivative works, distribute copies of the work, perform the work publicly, display the work publicly, or perform a sound recording by means of digital audio (the last amended in 1995) (41).
Despite otherwise "exclusive" rights, however, "fair use" of copyrighted material is not considered copyright infringement, even if it technically violates the above rules. Fair use allows creative works to be produced by those other than the copyright holder for such purposes as to criticize the original work, to report the news, to teach, for scholarship, for research and for "other purposes" (43, 44) . Factors that determine whether such unauthorized use constitutes copyright infringement are summarized in Table 4 .
The law covers both published and unpublished work.
The term of copyright protection for authored works has been periodically amended, and is now 70 years beyond the life of the author, and for general copyrights, works made for hire, and those works that The purpose and nature of the use (commercial versus educational)
The nature of the copyrighted work (fictional or factual, the degree of creativity involved)
The amount and substantiality of the portion of the work that is used
The effect of such use on the marketplace for the original work A l l o w a n c e a n d i s s u a n c e o f p a t e n t a n d p a y m e n t o f f e e s . If the patent is found to be allowable, a
Notice of Allowance and Fees Due will be sent to the applicant. A fee for issuing the patent, and if appropriate for publishing, the patent is due within 3 months of notice. If the fees are not paid within 3 months, the application is considered abandoned, unless the director makes an exception. After payment of fees, the patent issues as soon as government printing will permit. Maintenance fees for utility patents are required at 3.5, 7.5, and 11.5 years from the date of granting. Failure to pay the maintenance fees can result in expiration of the patent (48). A summary of common current patent fees can be found in Table 5. A s s i g n m e n t a n d l i c e n s e s . A patent is personal property. It can be sold, mortgaged, bequeathed, and licensed or assigned to others in whole or as a part interest.
THE COPYRIGHT APPLICATION. The mere creation of a material copy of an original work that falls under the copyright protection act is all that is required to acquire copyright protection. The work need not ever be pub- Sequence listing if the invention includes nucleic acid or amino acid sequences Abstract: a brief summary of the entire specification
The patent application contains a full description of the innovation and claims regarding the invention. Together, these sections of the application are referred to as "the specification." Small entity ¼ independent inventor, a small business, or a nonprofit organization; micro entity ¼ qualifies as a small entity AND has not been named as an inventor on > 4 previously filed patent applications, did not in the calendar year preceding the calendar year in which the application fee is paid have a gross income exceeding 3 times the median household income, and has not assigned, granted, or conveyed (and is not under obligation to do so) a license or other ownership interest in the application concerned, to an entity that in the calendar year preceding the calendar year in which the application fee is paid, had a gross income exceeding 3 times the median household income. *For a comprehensive list of fees, including international patent issuance, see 
